Therapeutic potential of vitamin E in the pathogenesis of spontaneous atherosclerosis.
Spontaneous atherosclerosis is largely an occlusive disease of medium-size arteries whose progression in a hyperlipidemic environment reflects chronic interactions among injury stimuli to the vessel wall and "responses to injury" by vascular tissue and certain blood components. Development of vessel lesions in animal models of spontaneous atherosclerosis and (at least in principle) in man largely reflects responses of three major cell types (vascular endothelial cells, vascular smooth muscle cells, monocytes-macrophages) as well as the content and distribution of lipids among various lipoprotein subclasses and the increased atherogenicity of modified (e.g., oxidized) lipoproteins. The severe clinical complications associated with spontaneous atherosclerosis, along with its rather common incidence in man, have focused attention on the prevention and therapy of this vascular disease state. Some pharmacological studies in animal models of spontaneous atherosclerosis and some retrospective epidemiological studies in man suggest that vitamin E, the principal (if not sole) lipid-soluble chain-breaking tissue antioxidant, might have therapeutic benefit as an antiatherosclerotic agent. This suggestion gains support from a variety of compelling in vitro evidence demonstrating direct influences of vitamin E on cells and lipoproteins likely involved in the pathogenesis of spontaneous atherosclerosis. Biochemical and cellular data indicate that the potential antiatherogenic activity of vitamin E could reflect its activities as a regulator of endothelial, smooth muscle, or monocyte-macrophage function, an inhibitor of endothelial membrane lipid peroxidation, a modulator of plasma lipid levels and lipid distribution among circulating lipoproteins, and a preventor of lipoprotein oxidative modification. On the other hand, there is a comparative lack of conclusive evidence from animal models regarding: (a) the importance to atherogenesis of vascular and cellular processes modulated by vitamin E; (b) the influence of vitamin E on these processes in vivo and, consequently, on the initiation/progression of spontaneous atherosclerosis. Therefore, pharmacologic investigation of vitamin E (and synthetic, vitamin E-like antioxidants) in nutritional and hyperlipidemic animal models of spontaneous atherosclerosis is required to establish whether any atherosclerotic impact is associated with vitamin E and, if so, what the mechanistic basis of the therapeutic benefit is. Such a line of experimental inquiry should also increase our understanding of the pathogenesis of atherosclerotic vessel disease per se.